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FOREWORD

The ability of U.S. industry to compete in global
markets depends significantly on a continued, strong
investment in scientific knowledge and technology. A
confluence of maturing major innovations and accelerating
rates of technological progress across many technical
fields have contributed considerably to the current surge
in U.S. economic growth. Both the creation of technology
and the more effective adoption of key technological
innovations, such as information and telecommunication
systems, are dramatically transforming industrial
landscapes. Nevertheless, while all firms may obtain
considerable quality and productivity gains through the
purchase and deployment of technologies, ultimately, over
the long-term, U.S competitiveness rests on the willingness
of firms to risk creating and developing new technologies
in the first place.

This report, jointly developed by the U.S. Commerce
Department’s Office of Technology Policy and the
National Science Foundation’s Division of Science
Resources Studies (SRS), provides perspective on the
corporate research and development (R&D) spending
that underwrites this essential creative process. While
R&D spending has long been used as a proxy for
measuring the activities of scientists and engineers, the
report introduces the U.S. Corporate R&D data series
to provide new information and context on the R&D
activity of the Nation’s top 500 R&D spending
corporations. Based on the Standard and Poor’s

Compustat database, U.S. Corporate R&D is intended
to both substantiate existing SRS R&D data series and
to provide complementary information for analysts and
decision makers. It should be noted, however, that U.S.
Corporate R&D does not distinguish between different
kinds of R&D.  According to other 1997 NSF data, more
than 93 percent of U.S. industry R&D spending consists
of development and applied research. Significantly, while
industry spending on development enjoyed robust growth
during the 1990s, spending on basic research declined
substantially in the mid-1990s, recovering to only 1991
levels in real terms by 1997. Measures of basic research
can be found in the SRS special report, National Patterns
of R&D Resources: 1998.

In addition to a straightforward account of 1996 and
1997 R&D activity of companies and the industries they
comprise, the U.S. Corporate R&D report sets the
baseline and lays groundwork for more in-depth research
in the future. For example, subsequent reports that might
follow could be expanded to include aggregate industry
data for more-extensive categories of industrial R&D
performers. These expanded research efforts could
provide analysts and planners with information that allows
for a clearer understanding of the process of technological
change in the United States. It is our hope that, through
such improved understanding, both public policies and
strategic decisions by private companies could become
more effective and successful.
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A newly developed data series, U.S. Corporate
R&D, suggests that U.S. industry significantly increased
its spending on research and development (R&D) in 1997.
In that year, the top 500 R&D-spending corporations in
the United States spent a total of $111 billion of their own
funds on R&D, a 9.0-percent increase over the $102 billion
spent by the top 500 R&D spenders in 1996. The
$111 billion spent on R&D by the top 500 R&D corpora-
tions is equivalent to 86.8 percent of the total industry-
financed and industry-performed R&D in the United
States, as reported by the National Science Foundation
(NSF) based on data collected by the Bureau of Census.
These expenditures also equal 54.2 percent of total U.S.
R&D by all performers from all sources.1

The U.S. Corporate R&D data series was built using
data from Standard & Poor’s Compustat2 listing for
publicly held firms. It was jointly developed by the U.S.
Commerce Department’s Office of Technology Policy
(OTP) and the NSF’s Division of Science Resources
Studies (SRS). It supplements SRS’ data series on U.S.
industry R&D spending with timely information on eight
major, and 45 detailed, industrial sectors. The new data
series features for the years 1996 and 1997 the combined
domestic and overseas R&D spending, net sales, capital
investment, and employment data by the top 500 publicly-
held R&D-spending corporations that are headquartered
in the United States.

As a supplement to existing data on U.S. R&D
expenditures, the U.S. Corporate R&D database meets
a variety of analytic needs. First, tallies of latest year
R&D spending data are available for firms very soon
after the close of their fiscal year. By July of each year,
Compustat compiles the latest R&D figures for a majority
of the 9,800 active U.S. companies in its database. This
information can be used to help substantiate SRS R&D
spending estimates issued earlier in the year for the most
recently completed year. Second, because Compustat

provides data on other performance indicators for
hundreds of individual firms (e.g., sales, employment,
exports, foreign sales, and profits), such additional
information could provide immediate context for analyses
of industry R&D activity.

Among the eight major industrial sectors used in this
report, the information and electronics sector had the
highest share of the $111 billion spent by the top 500 R&D
firms in 1997—$45.8 billion (41 percent). Second was
medical substances and devices with $20 billion
(18 percent); followed by motor vehicles and other trans-
portation equipment with $18 billion (17 percent); basic
industries and materials with $8 billion (8 percent);
machinery and electrical equipment with $7 billion
(6 percent); chemicals with $7 billion as well (6 percent);
aircraft, guided missiles, and space vehicles with $5 bil-
lion (4 percent) and other industries (general services,
engineering, accounting, research/testing services; and
finances, insurance and real estate), with $0.4 billion
(0.4 percent).

Volume 1 of this report, prepared jointly by OTP and
SRS, is divided into two sections. The first, “R&D
Expenditures by Industry Category,” details aggregate data
of the U.S. Corporate R&D data series for 1996 and
1997. The second section discusses the “purpose and
characteristics of the data series” and compares it to the
long-established SRS data series on U.S. industry R&D.

Volume 2 of this report, by NSF, is entitled, “Company
Information on Top 500 Firms in R&D.” It details the
R&D expenditures and other financial characteristics of
each of the top 500 firms in R&D in 1996 and 1997. This
information is available because the Securities and
Exchange Commission (SEC) requires public corporations
to provide such information in detailed financial reports.

EXECUTIVE SUMMARY

1 These proportions are based on national R&D data provided in
Table B-1A of National Science Foundation, National Patterns of
R&D Resources: 1998, by Steven Payson, NSF 99-335 (Arlington,
VA 1999).

2 Standard & Poor’s Compustat, Englewood, Colorado.
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R&D SPENDING AND GROWTH RATE

Figures 1 and 2, respectively, display the total R&D
spending and R&D spending growth rate of the top 500
corporations of 1996 and 1997. These R&D spending
levels are grouped among eight major industrial sectors
based on their standard industrial classifications and
their conceptual similarities with regard to patterns of
technological change. These categories are: information
and electronics; medical substances and devices; motor
vehicles and surface transportation; basic industries
and materials; machinery and electrical equipment;
chemicals; aircraft, guided missiles, and space vehicles;
and all other industries. The all-other category contains
only 10 of the top 500 1997 firms in R&D, and less than
0.5 percent of total R&D among those top 500 firms.
This category includes general services; engineering,
accounting and research/testing services; and finance,
insurance, and real estate.3

Table 1 (page 21) provides the same aggregate
information as figures 1 and 2, along with more detailed
information on smaller industrial sectors. It also provides
data on employment and sales in 1996 and 1997 in those
detailed sectors. These data, however, pertain only to the
top 500 corporations in R&D expenditures in each year.

Among the seven major sectors that conducted more
than $4 billion in R&D in 1997, the largest R&D sector,
information and electronics, increased its annual R&D
spending the most, 15.2 percent, to $45.824 billion.
The second largest R&D sector, medical substances
and devices, raised its R&D spending 11.7 percent to
$19.849 billion, moving it ahead of the only declining R&D
sector (between 1996 and 1997), motor vehicles and
surface transportation, which reduced its spending 4.6
percent to $18.380 billion. The smaller aircraft, guided

R&D EXPENDITURES BY INDUSTRY CATEGORY

3 See tables 1-3 for more information on these sectors.

SOURCE: Standard & Poor's Compustat, Englewood, CO

Figure 1. R&D spending by major industrial sectors: top 500 corporations in R&D spending of 1996 and 1997
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missiles, and space vehicles R&D sector experienced
the second fastest surge in R&D spending, growing
11.9 percent to $4.673 billion.

The R&D spending and R&D growth rates of the
two largest major sectors, information and electronics and
medical substances and devices, are broken down by
detailed industry sector in figure 3. Within information
and electronics, firms in the electronic computers and
computer terminals industry spent the most on R&D in
1997, totaling $11.094 billion, growing 10.1 percent over
the previous year. Electronic components, which includes
semiconductors, is the second largest R&D spender in
the sector at $6.648 billion, growing 17.3 percent, and
followed closely by the third largest R&D spender,
prepackaged software, which grew 25.7 percent. The
impressive 39.2 percent R&D growth rate of the sixth
largest R&D spending industry in the sector, computer
networking communications equipment, reflects the
phenomenal growth of computer network systems,
including the Internet.

At 46.8 percent, the R&D spending growth of the
fourth largest information and electronics industry—
modems and other wired telephone equipment—is, in part,
misleading because of a one-time shift in the reporting

year of Lucent Technologies, Inc. Lucent Technologies
accounts for 77.3 percent of that detailed sector’s R&D
spending. In 1996, Lucent Technologies changed its fiscal
year-end from December 31 to September 30, consequent-
ly shortening its 1996 reporting year to only 9 months.
This led to in a reduction in the reported amounts of R&D
spending in 1996 and other indicators to about three-
quarters of what they would have been otherwise, thereby
resulting in an artificially-inflated, reported growth rate
between 1996 and 1997.

Within the medical substances and devices sector,
pharmaceuticals preparations firms spent by far the largest
amount on R&D, totaling $15.733 billion in 1997, which
was up 11.5 percent over 1996. Medical instruments firms
spent a total of $2.018 billion, 6.8 percent more than in
1996.

R&D INTENSITY

Figure 4 shows the combined R&D intensity of firms
in each major industry sector. R&D intensity is the ratio
of R&D to sales expressed as a percentage. In 1997,
medical substances and devices firms had by far the
highest combined R&D intensity at 11.8 percent, a

SOURCE: Standard & Poor's Compustat, Englewood, CO

Figure 2. R&D annual percent change by major industrial sectors: top 500 R&D corporations of 1996 and 1997

NOTE:       Totals include all 8 "major industrial sectors", including the sector "general services; engineering, accounting, and research/testing services; 
                  and finance, insurance, real estate.  This last sector was not shown separately because of its small relative level of R&D.
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Figure 3. R&D spending and R&D growth of detailed industry sectors within the information 
and electronics sector and medical substances and devices sector

1997 R&D spending
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0.3-percentage point increase over 1996 and well above
the 4.2-percent average for all 500 top 1997 R&D
spenders combined. The information and electronics sector
ranked second in intensity at 7.0 percent, an increase of
0.6-percentage points over 1996. Both these sectors
increased their intensity due to increases in R&D spending
rather than reductions in annual net sales.

As indicated in table 2 (page 23), the pattern of R&D
spending per employee for the seven sectors is similar to
that for R&D intensity with medical substances and
devices, again the highest at $29,095 per employee.
Information and electronics is second at $16,381.4

Combined, the top 500 1997 R&D firms spent $10,457 per
employee. Table 2 also provides R&D/sales ratios for major

and detailed sectors, as well as data on capital expenditure
from 1996–97. Like table 1, table 2 is restricted to only
the top 500 corporations in R&D expenditure.

While these R&D-to-sales ratios reflect the relative
tendencies of companies to devote their own resources
to R&D activities, they do not reflect the additional
resources provided by the Federal Government (not
included in this data series) that increase the actual amount
of R&D performed. Such Federal support for R&D
varies greatly by industry. Therefore, any study of the
broader question of how much total R&D is performed
by industry would require supplemental data on Federal
support in addition to the data provided in this report.

4 See table 2 for industry figures on R&D spending
per employee.

SOURCE: Standard & Poor's Compustat, Englewood, CO

Figure 4. R&D intensity by major industrial sectors: top 500 R&D corporations of 1996 and 1997
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For example, according to the SRS findings, the
Federal Government provided $23.7 billion for industry
R&D in 1996.5 Aerospace companies (or the industrial
sector “aircraft and missiles”) alone received 44 percent
of all Federal R&D funds provided to all industries.
Consequently, 65 percent of the aerospace industry’s
R&D dollars came from Federal sources, while the
remaining 35 percent came from companies’ own funds.
In comparison, the drugs and medicines sector in 1996
financed 100 percent of its R&D from company funds;6

machinery 99 percent; professional and scientific
instruments 68 percent, transportation equipment other
than aircraft and missiles 90 percent, business services
97 percent, and engineering and management services
62 percent.

R&D-to-sales ratios are known to reflect differences
among industries in their relative reliance on R&D.
However, comparisons between industries on this basis
should be made cautiously, because, depending on the
situation, the R&D-to-sales ratios may be as circumstantial
as they are strategic. For example, in the case of the
pharmaceutical industry, R&D is performed not only for
the sake of discovering new products, but for the sake of
product testing to meet regulatory requirements once a
new product has been designed. A change in such
regulatory requirements might, therefore, change the
amount of R&D conducted without changing the number
or value of new products being developed. Furthermore,
for all industries, the cost of materials to the firm is included
in the firm’s sales, even though that materials cost reflects
the “sales” of another firm earlier in the production chain.
As a result, firms further along the production chain will
have higher sales, and thus lower reported R&D-to-sales
ratios, even though R&D as a proportion of the firm’s
contribution to GDP (as measured by value added) might
not be any lower.

Finally, it is important to note that U.S. Corporate
R&D does not distinguish between kinds of R&D by
character of work (i.e., basic research, applied research,
and development).  According to other 1997 SRS data,
more than two-thirds of U.S. industry R&D spending

consists of development. Of the remainder about 22 per-
cent is applied research and less than 7 percent basic
research. Significantly, spending on development con-
tributed to almost all the robust growth in industry R&D
during the 1990s. Contrarily, basic and applied research
experienced substantial declines in the mid-1990s. While
both kinds of R&D regained ground in the last half of the
decade, by 1997 industry basic research spending had
only recovered to 1991 levels in real terms. During the
same period, modest growth in Federal spending on basic
research (and to a lesser extent academic spending) en-
sured positive growth in the Nation’s overall investment
in basic research.7

COMPARISON OF R&D SPENDING TO

SALES, EMPLOYMENT, AND CAPITAL

INVESTMENT
Figures 5, 6, and 7 reflect net sales, employment, and

capital spending, respectively, for the major R&D sectors.
Figure 8 reflects each sector’s percentage share of these
three indicators, as well as R&D spending. In 1997, basic
industries and materials led information and electronics
in sales. But information and electronics employed more
workers than other sectors, and edged out motor vehicles
and surface transportation and basic industries and
materials in capital spending. In considering these data, it
is important to bear in mind that R&D, sales, employment,
and capital spending totals of these industrial sectors
reflect only the activity of the year’s top 500 R&D-spend-
ing corporations. Consequently, these data understate the
aggregate R&D, sales, employment, and capital spending
of the sectors examined. That is, sectors that have
disproportionately fewer companies in the top 500 will
tend to be understated more than other sectors. The most
understated sectors in this respect are the basic industries
and materials sector and the miscellaneous sector that
includes general services, finance, insurance, etc.
Nevertheless, for purposes of comparing the R&D-active
portions of large corporations in all sectors, the data for
these indicators are relevant.

5 National Science Foundation, National Patterns of R&D
Resources: 1998, by Steven Payson, NSF 99-335 (Arlington, VA,
1999).

6 The 100-percent company funding for the drugs and medicines
sector does not include support for R&D that NIH ultimately provides
to this sector through its own research and through funding of research
by universities and other organizations.

7 National Science Foundation, National Patterns of R&D
Resources: 1998, by Steven Payson, NSF 99-335 (Arlington, VA,
1999).
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SOURCE: Standard & Poor's Compustat, Englewood, CO

Figure 5. Net sales by major industrial sectors: top 500 R&D corporations of 1996 and 1997
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SOURCE: Standard & Poor's Compustat, Englewood, CO

Figure 6. Number of employees by major industrial sectors: top 500 R&D corporations of 1996 and 1997
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For the major R&D sectors, figure 9 compares the
1997 annual percent change in R&D spending to changes
in net sales, capital spending, and employees. Total R&D
of the seven major sectors grew by 9.0 percent between
1996 and 1997. This growth significantly out paces net
sales (3.7 percent), capital investment (5.3 percent), and
employment (a decline of 0.2 percent).

The comparison among the seven major R&D sectors,
as shown in figure 9, with respect to the four indicators
varies substantially. R&D growth out paces sales growth
in five sectors. But it lags well behind sales in motor
vehicles and surface transportation, and is slightly behind
sales in the aircraft, guided missiles, and space vehicles.
Capital spending growth exceeded R&D growth in three
sectors: motor vehicles and surface transportation;
machinery and electrical equipment; and aircraft, guided
missiles, and space vehicles.

In general, high R&D growth sectors experienced
stronger employment growth than sectors having slow
R&D growth, although again, it is not possible to draw
any connection between these variables from this limited
data. Machinery and electrical equipment enjoyed the
fastest employment growth at 9.4 percent, followed by

information and electronics at 4.4 percent and aircraft,
guided missiles, and space vehicles at 3.5 percent. The
slower growing R&D sectors, motor vehicles and surface
transportation, and chemicals, experienced the lowest
employment growth of the seven sectors, 0.2 percent and
1.6 percent, respectively.

COMPARISON OF GROWTH RATES IN
R&D SPENDING & NET SALES

As shown in figure 10, which highlights the seven
largest R&D sectors, R&D growth roughly correlates
with sales growth in 1997. That is, growth in R&D
spending tends to be higher for industries that have higher
sales growth. Each sphere in figure 10 represents an
industry. A close relationship would not be unexpected
since the amount of company funds available for R&D
investment often depends on the company’s sales
performance in the current and immediately preceding
years. On the other hand, given that investment in R&D
is frequently undertaken with the intention of eventually
achieving higher sales, R&D investment may be as much
a cause of sales growth as it is a result.

SOURCE: Standard & Poor's Compustat, Englewood, CO

Figure 7. Capital spending by major industrial sectors: top 500 R&D corporations of 1996 and 1997
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SOURCE: Standard & Poor's Compustat, Englewood, CO

Figure 8. Major industrial sector shares of R&D, sales, capital spending, and employment: 
top 500 corporations in R&D spending for 1997
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Figure 9. Percent change between 1996 and 1997 in R&D spending, sales, capital spending, and employees by major industrial 
sector:

top 500 R&D corporations of 1996 and 1997
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SOURCE: Standard & Poor's Compustat, Englewood, CO

Figure 10. Comparison of change in R&D and net sales between 1996 and 1997 and billions of R&D dollars per industry by 
major industrial sector:
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This relationship shows up more clearly in figure 11,
which aggregates R&D spending and sales growth data
for the top 500 companies of 1996 and 1997 into the 45
detailed sectors. In the figure, the various industries cluster
along a diagonal line that runs from the lower left corner
to the upper right corner. This clustering, which shows
the positive relationship between R&D growth and sales
growth, is also borne out by individual firm data for the
top 500 firms.

DISTRIBUTION BY NUMBER AND SIZE

OF FIRM

As shown in figures 12 and 13, respectively, the major
industry sectors vary in number, as well as average sales
of top 500 R&D-spending firms. At one extreme, aircraft,

guided missiles, and space vehicles, and motor vehicles
and surface transportation, respectively, had 8 and 22 of
the top 500 firms in 1997. The average net sales of firms
in these two sectors were, respectively, $16.286 billion
and $20.720 billion in 1997. At the other extreme, medical
substances and devices and information and electronics,
respectively, claimed 83 and 217 of the top 500 firms, but
the net sales averages for firms in these sectors were
relatively small, respectively, $2.020 billion and $3.027 bil-
lion in 1997. While these numbers reflect only the 500
largest of the more than 3,400 public firms whose R&D
is reported in Compustat, they are significantly different
enough to suggest that certain major R&D industry
sectors have quite different industrial structures. As a
consequence, the competitive conditions that influence
firm R&D decisions and spending levels may also vary
from one industry to another.

*Except sectors in "engineering, accounting, and research/testing services," "finance insurance, real estate," and "general services."

SOURCE: Standard & Poor's Compustat, Englewood, CO

Figure 11. Comparison of change between 1996 and 1997 in detailed industries* R&D and net sales and billions of R&D dollars 
per detailed industry:

top 500 R&D corporations of 1996 and 1997
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SOURCE: Standard & Poor's Compustat, Englewood, CO

Figure 12. Number of top 500 R&D corporations in major industrial sectors: 1996 and 1997
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The U.S. Corporate R&D data series supplements
the NSF’s SRS data series on U.S. industry R&D spending
with timely information on both industrial sectors and
individual firms. U.S. Corporate R&D is created under
a joint agreement by U.S. Department of Commerce’s
OTP and the NSF’s SRS. Based on Standard & Poor’s
Compustat database, the new data series features, for
the years 1996 and 1997, the combined domestic and
overseas R&D spending by the top 500 publicly held
corporations headquartered in the United States. The data
series provides not only individual firm and industry level
R&D data, but also contextual data on net sales, capital
spending, and employment.

CHARACTERISTICS OF THE SRS
INDUSTRY R&D DATA SERIES

The long-established SRS data series on U.S. industry
R&D and the U.S. Corporate R&D data series are
distinctly different, but serve complementary needs. The
SRS data series on industrial R&D provides national
estimates of the expenditures on R&D performed within
the United States by industrial firms, whether U.S. or
foreign-owned. Designed to capture all industrial R&D
performed domestically, the data series includes, but does
not distinguish between, privately held and publicly held
firms. In providing the most comprehensive data on U.S.
domestic R&D spending, the data series necessarily
precludes information on individual firm activity, since it
uses confidential firm data provided to the Bureau of
Census. The data series selectively excludes the R&D
spending of U.S. companies overseas, which is published
in a separate SRS data series on U.S. foreign subsidiaries.

Among the SRS data series statistics are estimates
of total R&D, the portion financed by the Federal
Government, and the portion financed by the companies
themselves or by other non-federal sources, such as state
and local governments or other industrial firms under
contracts or subcontracts. Total R&D is also separated
into its character-of-work components: basic research,
applied research, and development. Other statistics
include R&D financed by a domestic firm but performed
outside the United States, R&D contracted to organiza-
tions outside of the firm, and the funds spent to perform
energy-related R&D. The series also provides statistics

on domestic net sales, number of employees, number of
R&D-performing scientists and engineers, and cost per
R&D scientist and engineer.

These data are acquired through SRS’s Survey of
Industrial Research and Development. SRS has sponsored
and managed surveys of industrial R&D since 1953. The
content of these surveys has been expanded and refined
over the years in response to an increasing need by policy
makers for more detailed information on the nation’s R&D
effort. Beginning with the 1992 survey, the sample size
was increased from approximately 14,000 to
approximately 25,000 firms. This increase was made for
several reasons: (1) to account better for births of
R&D-performing firms in the survey universe; (2) to more
fully and accurately survey R&D performed by non-
manufacturing firms, especially in the service sector; and
(3) to gather more current information about potential R&D
performers.

CHARACTERISTICS OF THE U.S.
CORPORATE R&D DATA SERIES

Because it is derived from Standard and Poor’s
Compustat, U.S. Corporate R&D meets a variety of
analytic needs different from those provided by the
Census-based SRS industry R&D data series. For exam-
ple, tallies of latest year R&D spending data are available
for firms very soon after the close of their fiscal year. By
July of each year, Compustat compiles the latest R&D
figures for a majority of the 9,800 active U.S. companies
in its database. While U.S. Corporate R&D represents
a smaller number of R&D firms than the SRS data series,
it is sufficiently large and overlapping to help substantiate
SRS R&D spending estimates issued earlier in the year
for the most recently completed year. Furthermore,
because Compustat provides data on other performance
indicators for hundreds of individual firms (e.g., sales,
employment, exports, foreign sales, and profits), the data
series contains information that provides immediate
context for analyses of industry R&D activity. Possible
relationships between R&D spending and a wide variety
of factors can be explored, the outcomes of which may
be useful to researchers and policy makers. In addition,
because it includes publicly held firms, U.S. Corporate
R&D can provide  R&D spending and other data for

PURPOSE AND CHARACTERISTICS OF THE DATA SERIES
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individual firms that often can be linked with other data
series, thereby allowing for more detailed analysis of U.S.
industrial R&D.

8 While Compustat provides data on a limited number of foreign
firms, another comparable Standard and Poor’s database, Global
Vantage, is the primary source of information for these firms.

SOME STRUCTURAL DIFFERENCES

BETWEEN THE U.S. CORPORATE R&D
AND THE SRS DATA SERIES

• The SRS data series includes privately held
firms, whereas, U.S. Corporate R&D does
not.

• Firms switching from private to public
ownership may enter the U.S. Corporate
R&D 500 top firms. Switches in ownership
status do not influence the SRS data series

• In contrast to the SRS data series, U.S.
Corporate R&D generally attributes R&D
expense to the firm that is the research
funding source, not the performer of the
research (i.e., not contractors).

• The SRS data series includes R&D
conducted in the United States by firms
headquartered outside the United States,
whereas U.S. Corporate R&D excludes
such R&D.

• The R&D expenses of foreign firms that are
acquired by U.S.-headquartered firms may
be added to the U.S. Corporate R&D top
500 firm total. Conversely, U.S.-
headquartered firms that are acquired by
foreign-headquartered firms are no longer
included in the top 500. The SRS data series
is unaffected by change in national affiliation
of a given firm or subsidiary conducting R&D
in the United States.

• The SRS data series excludes U.S. firm R&D
conducted abroad, while U.S. Corporate
R&D includes it.

• The SRS data series includes the R&D
expenditures of banks, utilities, and property
and casualty companies, while U.S.
Corporate R&D does not.

THE SOURCE DATABASE—COMPUSTAT:
 U.S. Corporate R&D is derived from Standard and

Poor’s Compustat database, which provides 20 years of
annual and monthly data and 48 quarters of quarterly data
for more than 18,500 U.S. and Canadian companies.8 Of
these firms, more than 9,800 are active U.S. companies
(of which more than 3,400 conduct R&D) and approxi-
mately 8,200 are no longer active U.S. companies (due
to buyouts, bankruptcy, etc.). Compustat provides R&D
data for corporations, and also provides other financial,
statistical, and market data for corporations, banks, savings
and loans, business segments, geographic areas, industry
composites, aggregates, and indexes. It provides coverage
of annual and quarterly Income Statement, Balance Sheet,
Statement of Cash Flows, and supplemental data items
on publicly-held companies.

Compustat company data are derived from publicly
held companies, specifically those trading on the New
York Stock Exchange, American Stock Exchange,
National Association of Securities Dealers Automated
Quotations (NASDAQ), Over-the Counter, three Canadian
stock exchanges, and wholly owned subsidiaries of
companies that are required to file with the SEC.

The convention used by Compustat to adjust for the
fact that the fiscal years of individual U.S. firms vary, is
to treat fiscal years ending January 1 through May 31 as
ending in the prior calendar year. Thus, the data for a
fiscal year beginning on June 1, 1997 and ending on
May 31, 1998 are reported as the year 1997, whereas
data for a fiscal year beginning on July 1, 1997 and ending
on June 30, 1998, are reported as the year 1998.

COMPUSTAT TREATMENT OF R&D
EXPENSES

Because Compustat draws its R&D data from the
10-K reports that corporations file with the SEC, it relies
fundamentally on the SEC’s definition of R&D. It defines
R&D expenditure as all costs incurred during the year,
by the company in question, that relate to the research
and development of new products, processes, or services.
Such expenditures generally include related software
expenses and amortization of software costs. They
generally exclude the following items: (1) customer or
government-sponsored R&D (including reimbursable
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STATISTICAL COMPARISONS BETWEEN THE U.S. CORPORATE R&D
AND THE SRS DATA SERIES

Table 3 (page 25) and figure 14 compare 1997 R&D
spending data from the U.S. Corporate R&D and
SRS industry survey. Differences in the R&D
spending of various industrial sectors are attributable
to the smaller universe of firms in U.S. Corporate
R&D, as well as, the structural differences between
the two data series discussed in the text box on the
previous page.

The U.S. Corporate R&D total of $111 billion for
the top 500-R&D spenders in 1997 is 83.4 percent of
the SRS industry survey estimate of $134 billion—
about what might be expected given differences in
the two series. According to the SRS industry survey,
R&D increased by 10.4 percent over the survey’s
$121 billion total, in comparison to a 9.0-percent
increase according to the U.S. Corporate R&D data
series. U.S. Corporate R&D aggregates for the fol-
lowing four major industries also compare reasonably
to corresponding SRS survey aggregates: aircraft,
guided missiles, and space vehicles (82.3 percent of
SRS data); chemicals (96.9 percent); information and
electronics (89.9 percent); and machinery and
electrical equipment (70.1 percent).

Nevertheless, within information and electronics, the
U.S. Corporate R&D and the SRS industry survey
assign quite different R&D spending amounts for
various detailed industries. For example, according
to U.S. Corporate R&D, the five computer-related
hardware detailed sectors together spent a total
of $16.9 billion, compared to the SRS survey’s
$12.8 billion. Conversely, U.S. Corporate R&D
attributes $6.6 billion to electronic components, while
SRS assigns $10.8 billion. Such differences between
the two series within information and electronics may
be due largely to differences in how Compustat and
the U.S. Census Bureau assign Standard Industrial
Codes to firms.

U.S. Corporate R&D attributes significantly higher
amounts of R&D spending than SRS to two major
sectors, motor vehicles and surface transportation
and the large “substances” portion of medical
substances and devices—respectively, 130.7 and
153.9 percent of the SRS amount. One possible
explanation for these differences may be that U.S.
firms in these industries spend greater amount for
R&D abroad than do their foreign counterparts in
the United States. Another explanation may obtain
from the fact that SRS assigns R&D spending to the
R&D performer (e.g. contractors), whereas, U.S.
Corporate R&D attributes the R&D spending to the
funding source. Accordingly, significant amounts of
motor vehicle research may be under contract to some
of the many firms in other sectors that provide motor
vehicle subcomponents. In the case of medical
substances, the SRS survey may view a sizable
amount of that industry’s R&D as occurring under
contract in testing/research services. This “transfer”
of R&D funds may also partly explain why U.S.
Corporate R&D attributes a much smaller portion
of R&D to testing/research services than does SRS
(in addition to the fact that many testing and research
service firms may be too small for inclusion in top
500 U.S. Corporate R&D firms).

The significantly smaller amount of R&D spending
that U.S. Corporate R&D attributes to the basic
industries and materials sector may be partly because
SRS includes many more smaller and private firms.
This same factor may contribute also to the very
significant lower U.S. Corporate R&D amounts
attributed to the finance, insurance, real estate, and
general services sectors. Additionally, the amount of
R&D attributed by U.S. Corporate R&D to these
last two sectors is reduced by the fact that Compustat
does not report the R&D expenditures of banks,
utilities, and property and casualty companies.



18

9 Given the latitude that exists in firms reporting such information,
this may not always be the case, e.g., some firms probably do report
federally supported R&D as their own, especially when such support
is provided after the R&D was actually performed, as in the case of
Federal support for independent R&D.

indirect costs);9 (2) extractive industry activities, such as
prospecting, acquisition of mineral rights, drilling, mining,
etc.; (3) those engineering expenses directed toward
routine, ongoing efforts to define, enrich, or improve the
qualities of existing products; (4) inventory royalties; and
(5) marketing research and testing. R&D expense is not
itemized with respect to banks, utilities, or property and
casualty companies.

Compustat’s SEC-based definition of R&D is the
same as the SRS definition with two exceptions.  First,
unlike SRS, Compustat’s SEC-based data does not
exclude social science research.  Second, following SEC
rules, Compustat data does not include very small R&D
amounts that are not material to a firm’s decision-making.
These differences in definition are unlikely to contribute
to any significant differences.

Greater differences, however, may result from the
fact that some firms consider certain routine
engineering activities as qualified research for inclusion

on SRS industry R&D questionnaires, but do not report
such activity as R&D to the SEC, which disallows it.10

The fact that Compustat only includes a given firm’s
own expenditure on R&D is significant. This means
Compustat usually attributes R&D funds to the research-
funding source, not the final performer of research when
it is contracted out to another firm. As a result, reported
levels of R&D by industry group are different from what
they would be if they were based on the actual locations
of final R&D activities. For example, if a manufacturing
firm purchases the services of a research and testing firm,
those expenses are generally reported under “manufac-
turing R&D” rather than “services-sector R&D,” although
the latter would better reflect where R&D is actually
performed.

For each firm Compustat provides only a single annual
R&D expense total. Thus, unlike some other data in Com-
pustat, such as net sales, data on separate R&D expenses
for a single firm are not available for R&D performed in
different geographic regions, such as in the United States

10 Bronwyn Hall and William F. Long, ”Difference in Reported
R&D Data on the NSF/Census RD-1 Form and the SEC 10-K Form:
A Micro-Data Investigation,” unpublished report to the National
Science Foundation, April 1998.

SOURCE: Standard & Poor's Compustat, Englewood, CO

Figure 14. Spending comparison of U.S. Corporate R&D top 500 corporations and the SRS Data Series, 1997
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or performed abroad by U.S.-owned subsidiaries. Only
a single, combined R&D total is provided for each firm.

TOP 500 R&D SPENDERS

Based on their latest annual R&D spending, U.S.
Corporate R&D identifies the top 500 R&D-conducting,
publicly held corporations that are headquartered in the
states or territories of the United States.11 The data series
excludes the R&D of U.S. subsidiaries owned by corpora-
tions headquartered in foreign countries. The top 500-
R&D firms in U.S. Corporate R&D account for nearly
90 percent of all the R&D spending reported by
Compustat from more than 3,000 firms. Because the list
of top 500-R&D corporations changes from year to year,
U.S. Corporate R&D uses two distinct 1996 and 1997
lists of top 500 firms for generating and comparing
aggregate 1996 and 1997 activity.

Annual changes in the corporate composition and
overall R&D content of the top 500 firms in U.S.
Corporate R&D may be attributed to a variety of factors,
such as: (1) firms increasing or decreasing their ordinary
and usual R&D expenses as necessary; (2) firms merging
or spinning off (such as Lucent from AT&T); (3) U.S.-
headquartered firms acquiring other U.S.-headquartered
firms, private firms, or foreign firms; (4) private U.S. firms
becoming publicly held; and (5) foreign headquartered
firms acquiring U.S.-headquartered firms, in which case
the latter’s R&D is no longer tracked.

INDUSTRIAL SECTORS

U.S. Corporate R&D categorizes individual firms
and relates R&D data according to eight “major” industrial
sectors and 45 “detailed” industrial sectors. The detailed
sectors are similar, but not identical to sectors featured
by the SRS data series.12 The eight major sectors combine
detailed sectors into some new, large industrial groups,
one of which, information and electronics, includes both

manufacturers and services (communications and soft-
ware). By categorizing many multifaceted firms into broad
industrial categories, these large sectors minimize the
misleading effects of labeling firms by a narrower Standard
Industrial Code (SIC) and the movement of R&D from
one narrow category to another when companies acquire
(or spin-off) companies into a different sector. Seven of
these eight major sectors conduct significant amounts of
R&D and/or include significant numbers of R&D firms
among the top 500-R&D spending corporations. The
remaining sector—general services; engineering,
accounting, and research testing services; finance,
insurance and real estate—contains only 10 of the top
500 1997 R&D firms in the Compustat, accounting for
less than 0.5 percent R&D performed by the top 500.

While generally reflective of the activity or perfor-
mance in a given sector, sectoral aggregates (including
R&D, sales, and employment) should be used with cau-
tion. Because U.S. Corporate R&D data are tabulated
at the enterprise level, all the R&D or other activity per-
taining to a single firm are attributed to the major (most
relevant) SIC of that firm. This means all the R&D of a
given firm is classified under one SIC regardless of how
many other SICs may apply to various firm activities and
subdivisions. Industrial sector aggregates thus contain
activities of many firms and subdivisions that logically
should, but cannot be, attributed to other sectors.

Another reason for caution in using sectoral aggre-
gates is that, from year to year, aggregates may rise or
fall not only due to trends in the industries themselves,
but also due to the acquisition of firms or subsidiaries by
other firms. When such acquisitions occur within a single
industrial sector, they do not affect year-to-year
aggregates. However, aggregates may be significantly
affected when major mergers or acquisitions cross
industrial sectors. For example, the manufacturing sector
was enlarged at the expense of the service sector when
IBM acquired Lotus in 1995. Similarly, the spin-off of
Lucent from AT&T in 1995 reassigned very significant
amounts of R&D from the communications services
sector to the communications equipment sector.

R&D VALUATION ADJUSTMENTS

The U.S. Corporate R&D data series aims at using a
firm’s internal, current dollar expenditures to measure
actual performance of R&D work (i.e., scientists and engi-
neers doing work on research and development projects).
However, when one firm acquires another, Compustat
generally combines the acquiring firm’s internal R&D

11 The list of 500 companies is drawn from Compustat data
reported on July 31, 1998. While Compustat reports latest year data
for nearly all large firms by July 31, Compustat reports a significant
number of smaller firms over the remainder of the calendar year. Some
of these late firms may have R&D spending levels equal to or greater
than some firms contained in the July 31 list of top 500 R&D spenders.

12 While the detailed industrial sectors of U.S. Corporate R&D
and the SRS data series are similar, differences exist in the method of
classifying firms by category. Most importantly, in some cases the
same firm may be grouped under different industrial categories by the
two data series, thereby limiting the comparability of the two series in
terms of industry aggregates.
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expenditure with write-offs of purchased in-process R&D
(IPR&D) and reports these as a single R&D expense.
This practice presents difficulties for the U.S. Corporate
R&D data series.  This is because it mixes together
acquired R&D, which is often measured according to
some estimate of its future value, with R&D that is
measured strictly by the current expenditure of dollars.13

13 This distinction arises from existing accounting rules and related
policy questions regarding the appropriate valuation of purchased in-
process R&D (IPR&D), and the consistency of accounting treatment
between IPR&D and an acquiring firm’s own internal R&D expenditure.
According to 1974 rules of the Financial Accounting Standards Board
(FASB), R&D conducted internally should be expensed rather than
capitalized (FASB Statement No. 2: Accounting for Research and
Development Costs). In a later interpretation, the Board additionally
determined that certain forms of R&D that might transfer in a corporate
acquisition could also be expensed, including ”even a specific research
project in process.” The extent of the write-off should be determined
”from the amount paid by the acquiring enterprise and not from the
original cost to the acquired enterprise.” The amounts allocated to
IPR&D are expensed at the date of consummation of the acquisition,
unless the projects have an alternative future use.

In the last several years, amounts attributed to purchased IPR&D
have increased, raising questions as to whether the valuations are
measuring the fair value of the IPR&D. By increasing IPR&D, acquiring
firms reduce their reported levels of assets attributable to goodwill
and other intangibles, and thereby improve their returns on equity.
While the write-offs reduce net earnings in the year of purchase, they
also bolster future earnings, an important gauge to investors of a
firm’s health.  Such write-offs, which are intended to represent the fair
value of the acquired in-process technology, may be significantly larger
than the amount originally spent on R&D by the acquired firm.

Under generally accepted accounting principles (GAAP), goodwill
is the remaining value of a company’s purchase price after accounting
for acquired tangible and identified intangible assets such as IPR&D.
Generally, firms wish to avoid recording large amounts of goodwill
since it is amortized over its useful life, using periods as long as 40
years, during which earnings per share are reduced annually. Also,
most securities analysts subtract goodwill from equity when examining
a firm debt-to-equity position.

In a number of high-profile acquisitions, the purchasing firms
have written off significant portions of acquisition cost as IPR&D.  For
example, in 1995 when IBM purchased Lotus Development Corporation
it valued the acquired R&D as $1.800 billion, increasing IBM’s total
Compustat reported R&D from $3.382 billion in 1994 to $5.227 billion.
Prior to its acquisition, Lotus reported an R&D expenditure of only
$256 million.  Similarly, in 1994 and 1995, acquisitions by Computer
Associates resulted in the write off of significant portions of acquisition
costs as IPR&D, with the result that its Compustat reported total
R&D increased from $226 million in 1993 to $504 million in 1994,
and to $1.607 billion in 1995.  The practice is not limited to the
purchase of software companies; any company with products under
development may have IPR&D to be written off.

As more companies in recent years have written off acquired
IPR&D, the Securities & Exchange Commission (SEC) has increased
its scrutiny of company IPR&D valuations, and in several cases has
forced companies to reduce their write-offs.  In addition, the FASB
has indicated that it will examine the appropriate accounting treatment
for both in-house and acquired R&D.

In order to eliminate potential overstatement of actual
R&D expenses, the U.S. Corporate R&D series adjusts
Compustat-reported R&D expenses when IPR&D write-
offs do not represent actual dollars spent on R&D in the
current year.  Firms that may have such write-offs are
identified by a combination of filters that look for unusual
increases in R&D from year to year, or significant differ-
ences in annual percent changes between R&D and net
sales, or R&D and employment.  The SEC submissions
of identified firms are then examined to determine whether
an unusual R&D increase is due to either an exceptionally
large increase in actual R&D performance or to the write-
off of purchased IPR&D.

These screening and adjusting methodologies are not
perfect.  Some firms are examined based on past activity
or other information. However, not all smaller firms are
examined and the modest percentage increases of larger
firms may contain relatively small IPR&D write-offs.
Also, firms that may in the same year write off large
amounts of IPR&D and significantly decrease their
spending on actual R&D may not be identified, thereby
leaving their R&D expenses subsequently unadjusted.
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Page 1 of 2
Corporate R&D

Corporate Industry (top 500) as
R&D 1997 survey a percent of

Standard industrial  (top 500) 1997 R&D industry-
classification Major & detailed industrial sector¹ (In millions of dollars) (In millions of dollars) survey R&D

Total……………………………….………………………………………………… 111,369 133,611 83.35

372,376 Aircraft, guided missiles, & space vehicles……………………………… 4,673 5,677 82.31
Basic industries & materials……………………………………………………

07–12,14–17      Agr. services; forestry; fishing; mining; construction…………………….. 203 1,541 13.19
13,29      Oil & gas extraction; petroleum reflining & related ind…………...…………………………..2,474 1,612 153.48
20,21      Food & kindred products; tobacco products…………………………… 1,188 1,787 66.47
22,23      Textile & apparel products…………………………………………………. 77 476 16.20
24,25      Lumber, wood products, & furniture…………………………………….. 543 348 156.06
26      Paper & allied products…………………………………………………… 1,516 1,456 104.12
27      Printing, publishing, & allied industries…………………………………. 159
31,39      Misc products (leather, toys, jewlry, musicl inst..)………………………… 372
30      Rubber & misc. plastic prod. (tires, plastic footwear...)………………….. 555 1,372 40.43
32      Stone, clay, glass, & concrete products………………………………………… 412 606 68.03
33–332,3398–99      Ferrous metal  products………………………………………………….. 60 414 14.57
333–336      Nonferrous metal products……………………………………………………….. 287 353 81.21
34      Fabricated metal products, except machinery & transp. equip...……….. 508 1,669 30.44

Chemicals……………………………………………………………………… 6,822 7,042 96.87
2800,281–82,286      Industrial chemicals; plastic & other synthetic materials…………………. 4,295 4,970 86.43
284-85,287–89      Other chem. (soaps, ink, paints, fertilizers, explosives...)……………….. 2,526 2,072 121.92

873 Engineering, accounting, & research/testing services…………………………. 138 5,909 2.34

60–65,67 Finance, insurance, real estate…………………………………………………… 81 1,500 5.40

General services………………..……………………………………………….. 208 10,256 2.03
40–42,44–47      Transportation; freight & warehousing; & pipeline services………………………………68 670 10.15
49      Electric, gas, sanitary services………………………………………….. 0 258 0.00
50–59      Wholesale & retail trade………………………………………………… 87 7,961 1.09
731–736,738      Other (noncomputer) bus. serv (advertising, equip. rental...)…………….. 53 242 21.73
701,72,75–79,81,      Lodging, repair, legal, social, consultg, & oth serv; movie prod.……………. 0 446 0.00
83–84,89
801–809      Hospitals & health care-related laboratories & services……………………….. 0 679 0.00

Information & electronics….………………………………………………….. 45,824 50,981 89.88
3571,3575      Electronic computers & computer terminals…………………………….. 11,094
3572      Computer storage devices………………………………………………… 2,607
3576 (Compustat code)      Computer networking communications equip…………...………………………………2,621
3577      Computer peripheral equip. (printers, scanners...)………………………… 325
3578–79      Calculating/accounting mach. & office machines, nec…………………………. 210
365      Household audio & video equipment, & audio recordings……………………… 230 152 151.15
3661      Modems & other wired telephone equip……………….………………………………….4,011
3663,3669      Radio, TV, cell phone, & satellite comm. equip……………..…………………………..3,625
367      Electronic components (semiconductors, coils...)………………………………………………………………………….6,648 10,786 61.64
See explanatory information and SOURCE at end of table

Table 3. Comparison between top 500 corporate R&D levels and industry-survey R&D levels: 1997

103.527,377

2,642 20.13

12,787 131.84
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Page 2 of 2
Corporate R&D

Corporate Industry (top 500) as
R&D 1997 survey a percent of

Standard industrial  (top 500) 1997 R&D industry-
classification Major & detailed industrial sector (In millions of dollars) (In millions of dollars) survey R&D

Information & electronics—continued
381      Search & navigation equip…………...…………………………………………………..768
382      Lab. controllling & measuring instru. ………………………………………. 2,423
386–387      Opthalmic goods, photogrph. equp. & clocks¹.………...…………………………. 2,616 2,958 88.44

     Communicatons services (telephone, satellite tracking,
481–484,489            radio/TV, cable...)…………………………………………………….. 1,054 1,884 55.93
7370,7371,7374–5      Multiple & miscel. computer & data processing services……………………………………. 540
7372      Prepackaged software……………………………………………………. 6,619
7373      Computer integrated systems design…………………………………….. 431

Machinery & electrial equipment……………………………………….. 7,039 10,038 70.12
351–56,358–59      Machinery (industl, farm, service ind., mining & constructn)………….. 3,968 5,606 70.78
361–64,369      Electrical equipment (industrial & household)…………………………… 3,071 4,432 69.28

Medical substances & devices………………………………………….. 19,849 13,868 143.13
2833      Drugs: medicinal chemicals, botanical products………………………… 0
2834      Drugs: pharmaceutical preparations……………………………………… 15,733
2835      Drugs: in vitro, in vivo diagnostic substances…………………………… 593
2836      Drugs: biological products, except diagnostic substances………………… 1,505
3841–5      Medical instruments¹……..……….……………………………………………………2,018 2,282 88.44

Motor vehicles & other surface transportation equipment……………………………………..18,380 14,065 130.68
371      Motor vehicles & motor vehicle equipment………………………………. 18,093 13,758 131.51
373–75,379      Ships, trains, motorcyc, bicycles, campers, miltry tanks………………………………….....287 307 93.42

{Classified Differently by Industry Survey}
384–87      Opthalmic goods, photogrph. equp. & clocks²…………………….…...………..

     Medical instruments²…………...………………………………………………..

                 

N/A

11,586 153.90

5,240 N/A

3,719 85.80

11,318 67.07

Table 3. Comparison between top 500 corporate R&D levels and industry-survey R&D levels: 1997

¹ In the industry survey, some of these detailed sectors are consolidated into a single data item, as indicated by the horizontal lines in the table, 
   displaying a single entry for more than one group of detailed sectors. 
² Amounts for industry survey are prorated estimates based on the Corporate R&D data, which were done in order to estimate major sector
   totals.

KEY:         N/A -- Not applicable.
                 nec -- Not elsewhere classified.

SOURCE: Standard and Poor's Compustat, Englewood, CO; and National Science Foundation/Division of Science Resources Studies, 
                 Research and Development in Industry 1997 , Detailed Statistical Tables, by Raymond M. Wolfe (Arlington, VA, forthcoming).
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